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Abstract 
The analysis of approaches to implementing the regional cluster policy has been conducted. The mechatronics specialist’s role in 
the development of innovation processes has been determined and recommendations on forming an infrastructure of a regional 
industrial complex have been given. The conditions of effective forming of mechatronics specialists’ professional competences in 
a regional industrial cluster have been determined. The degree of development of professional competences has been determined, 
i.e. innovation and educational potential. The principles of subjects’ interaction have been formulated, being nominally divided 
into interconnected groups: organizational and informational related to the essence of the interaction process; basic theoretical 
and methodological principles of management of interaction process in a regional industrial complex.  
© 2014 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of organizing committee of the Modelling of Mechanical and Mechatronic Systems MMaMS 
2014. 
Keywords: Regional industrial cluster, innovation economy, education system, innovation system, professional competences, 
mechatronics specialists, innovation and educational potential. 
______________________ 
 
* Corresponding author. E-mail address: vanessa.prajova@stuba.sk 
© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of organizing committee of the Modelling of Mechanical and Mechatronic Systems MMaMS 2014
371 Vanessa Prajova et al. /  Procedia Engineering  96 ( 2014 )  370 – 373 
1. Introduction 
Fundamental changes in the economy developing in terms of innovations, where the areas of science, innovation 
entrepreneurship and educational services prevail, lead to a shift of management paradigms whose economic 
efficiency will be determined first of all with the use of highly qualified specialists, new knowledge and skills, 
technologies and management techniques. The existing contradiction between the need to improve the efficiency of 
the innovation system, a slow pace of reforming the educational system and an inadequate level of mechatronics 
specialists’ professional competences shows the relevance of the development of scientific and methodological tools 
of reconciling the interests of innovation and educational systems within a regional industrial cluster. Harmonization 
of interests of subjects of a regional industrial cluster in the direction of coherent forming of mechatronics 
specialists’ professional competencies involves determining the principles of their interaction the study of which is 
the subject of this article. 
2. Industrial innovation complexes 
 The program of reforming the military and industrial complex implemented in Russia requires the formation of 
a rational organizational model of regional industrial innovation complexes [1]. One of the possible forms of 
implementation can be a regional cluster policy which implies a close interaction of implementing individual 
projects with external sources of knowledge, i.e. consultants, laboratories and universities [2]. The regional 
industrial innovation cluster of the Udmurt Republic reasonably requires the approach related to the theory of cluster 
policy aimed at the full support of the development of a particular cluster with the help of carefully planned 
activities in the field of supply and demand [3]. The priority tasks of the Udmurt Republic within the regional 
industrial complex are: introducing advanced technologies for processing and assembly; manufacturing new 
products for both military and dual use; manufacturing competitive products for civilian use. Hence, now it is 
necessary to talk about the formation of regional industrial innovation complexes which combine several public and 
private structures to organize efficient production management of science-driven civil and defense products [1]. One 
of the most required professional competencies are specialists in the fields of mechatronics and information systems. 
The analysis of professional activities has distinguished 4 variative units of professional training which provide an 
opportunity of selecting an individual trajectory of forming innovation and educational potential in accordance with 
the required professional competences of a workplace: design and engineering; design and technology, and 
production and technology; installation and commissioning, and service-operational; research and innovation; 
organizational and managerial. 
To perform the set tasks  the infrastructure of a regional industry complex has to fulfill the functions of 
generating and diffusing innovations due to the effective collaboration of research institutes, business incubators and 
technology parks, innovation centers, industrial companies, small innovation business, technology transfer and 
consulting centers. The structure of an industrial innovation complex has to include training centers, vocational 
education establishments, which, in relation to the general vector of their development choose conceptual models of 
institutional development (partnership, research, project-oriented, innovation and entrepreneurial), each of which 
involves the interaction with enterprises and organizations in the area of forming specialists’ professional 
competences. The considerable change of a single specialists’ role in the field of mechatronics and information 
systems requires the creation of a mechanism of its development in order to involve and improve its readiness to 
take part in innovation processes. The existing transformational processes have revealed non-conformance of the 
workers’ professional level with the requirements of modern technological processes, while in the innovation 
economy it is professional competences which are considered as the most important resource of increasing the 
production efficiency. The system of vocational education does not have time to respond to the labor market 
requirements. On the one hand, it is caused with the difficulties of changing the trajectory of forming mechatronics 
specialists’ professional competences within the shortest time period in accordance with the requirements of the 
modern production; on the other hand it is due to the lack of mechanism of interaction and coordination of interests 
of innovation and educational systems [4].  
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3. Conditions for formation of specialists 
The conditions for the effective formation of professional competences of specialists in the field of mechatronics 
and information technology are: compliance of the training structure with the structure of the professional 
competencies of workplaces and close connection of the graduate departments and employing enterprises. The trend 
of integration of education and manufacture involves continuous improvement of mutually beneficial relationships 
in the directions of development of material and technical base, development of strategic partnerships, the forming 
individual educational trajectories within the regional industrial complex. The effective forming of mechatronics 
specialist’s competences takes place in the innovation and educational system of the regional industrial complex 
consisting of their educational and innovation subsystems. Thus, the synthesis of innovation and educational and 
scientific and innovation policies within the innovation development implies the increase of the efficiency of social 
partnership [5]. Managing the subjects’ interaction in the regional industrial complex implies creating the favourable 
organizational and economic conditions of interaction; selection, evaluation and forming of the effective forms and 
technologies of interaction; regulation of development of the interacting subjects in the direction of harmonizing 
their needs and forming innovation potential in order to change the characteristics of specialists’ professional 
competences and the interaction results. The study of organizations’ interaction has revealed that the reference 
relationships are the ones agreed in terms of the programs, objectives, strategies and of systemic nature [6]. The 
success of the organizations’ interaction depends on the coordination of processes and activities, management social 
capital, mutual trust, shared responsibility and experience [7].  
In this regard, the principles of subjects’ interaction can be nominally divided into interconnected groups: 
organizational and informational, related to the essence of the interaction process; basic theoretical and methodical 
principles of managing the interaction process. By nature of the subjects’ interaction process the timely access to 
information flows in a single information system has to be provided. The implementation of the information 
principles of interaction can be provided by means of the information-analytical system of monitoring, which is 
based on a data bank of professional competences. 
The principle of individuality is based on the fact that specialists increase their professional competences in 
different ways, the standard of development of the latter being innovation and educational potential. The harmony of 
subjects’ interests requires various trajectories (the principle of multi-variant and flexibility) of forming innovation 
and educational potential adapting to the degree of its development and prospects of its further formation. 
 From the standpoint of managing the interaction of the subjects of the regional industrial complex such level of 
harmonization of interests with their equal rights is to be achieved that the direction of formation of professional 
competences and innovation and educational potential would meet their objectives and ensure the development of 
innovative processes, which causes a synergistic effect. The balance of interests is achieved by means of continuous 
improvement of the level of innovation and educational potential taking into account the dynamics of the innovation 
processes within the regional industrial complex; consistent distribution of functions between the subjects ensures 
the effectiveness of their interaction. Such approach to the management of harmonizing subjects’ interaction is 
based on a number of statements: 
x interaction takes place at the stage before the learning process by means of harmonizing the interests of university, 
individual, enterprise and state; First point 
x creating advanced training programs causes the necessity to predict and take into account the trends in the 
development of the regional industrial complex; Second point 
x subjects’ direct interaction is regulated by the formation of a given level of innovation and educational potential 
of the regional innovation complex; 
x individual approach to the formation of a set of professional competences determines the possibility to control the 
formation of innovation and educational potential of the regional industrial complex . 
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The collinearity principle of development vectors of the subjects of the regional industrial complex meaning that 
the individual goals of individual subjects contribute to solving corporate tasks results in a synergistic effect, which 
is the subject of the focused effort of coordinated interaction of all subjects. 
4. Management process 
The management process of subjects’ interaction of the regional industrial complex includes: creating favourable 
institutional environment of cooperation; selection, evaluation and forming of the effective forms and technologies 
of interaction; regulation of development of interacting subjects in the direction of harmonizing their needs and 
forming the innovation and educational potential in order to change the characteristics of specialists’ professional 
competences and interaction results. While simulating the mechanism controlling the harmonization of needs, it is 
advisable to take into account: the processes of globalization, regional determinism, the variety of collaboration 
technologies. Good results of subjects’ interaction in the regional industrial complex are achieved in case of 
cooperation throughout the management cycle of the formation of innovation and educational potential: from market 
research and analysis and strategic planning to monitoring and evaluation of the implementation of joint programs, 
provided the information and analytical system functions as part of an information platform of making management 
decisions. Using the suggested principles will provide timely and consistent innovative transformation within a 
regional industrial cluster in order to form coherent development strategies of individual organizations. 
According to the theory of cluster policy for the regional industrial innovation cluster of the Udmurt Republic, 
an organizational and economic mechanism of formation of professional competences is required, which would 
provide the needed level of innovation and educational potential. The main condition for the effective formation of 
professional competences in the regional industry cluster is the development of connections between its subjects and 
the integration of educational and innovation processes. The formulated principles of subjects’ interaction in a 
regional industrial cluster are the theoretical basis for the formation of innovation and educational potential ensuring 
the effective functioning of the innovation economy in Russia. 
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